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DETAILED ACTION 
Claim Objections 

1. Claims 14 and 15-22 are objected to because of the following informalities: 

(1) , Claim 14 recites the phrase "a polarization direction of said laser beam is determined so that 
the difference between the refractive index of said phase diffraction grating member and refractive index 
of said phase modulation member is maximized" that is confusing and indefinite. Firstly it lacks proper 
antecedent basis for "said laser beam". Secondly it is not clear how could the difference in refractive 
indices be "maximized" as the polarization direction of the laser beam is "determined". The 
maximization in the difference in the refractive indices is by selecting the inaterials for the two members 
and by applying the voltage across the modulator. It is not clear how does the polarization direction of 
the laser light has anything to do with the maximization in difference. 

(2) . Claim 15 recites a phase diffraction grating member yet in its dependent claims 18-22, a 
pluraHty of light soiuces with different color of light is used. It is known in the art that a diffraction 
grating generally diffracts one wavelength of light. It is not clear how could the one phase diffraction 
grating member is capable of diffracting more than one wavelengths of light or multiple color of light. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-4, and 6-12 are rejected under 35 U.S.C. 102(b) as being anticipated by the patent 
issued to Yamanobe et al (PN. 4,822,146). 
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Yamanobe et al teaches an optical modulation element, serves as the dynamically controllable 
light modulator, wherein the modulation element con5)rises a phase diffraction grating member (2, 
Figure 1), having a diffraction grating portion with periodically varying thickness formed on one surface 
of the phase diffraction grating member and a variable refractive index material (1) serves as the phase 
modulation member whose one surface is attached to the diffraction grating portion of the phase 
diffraction grating member and transparent electrodes (3) formed on the other surfaces of the phase 
diffraction grating member and the phase modulation member, (please see Figures 1, 5 A to 5C and 
column 3). 

With regard to claims 2-4, Yanfianobe et al teaches that the electrodes are transparent electrodes 
that are formed by coating glass substrates with ITO films, (please see column 6, lines 3-15). 

With regard to claim 6, Yamanobe et al teaches that the phase modulation member or the variable 
refractive index material (1) is provided only in the concave portions of the diffraction grating portion, 
(please see Figure 1). 

With regard to claim 7, Yamanobe et al teaches that the diffraction grating portion of the phase 
diffraction grating can assume square, harmonic or triangular functions in the variation of the thickness, 
(please see Figures 1, 5B and 5C, and column 7, lines 1-12). 

With regard to claim 8, Yamanobe et al teaches that the refractive index of the variable refractive 
index material (1) is changed by applying different voltage across via the electrodes. 

With regard to claims 9-1 1, Yamanobe et al teaches that the variable refractive index material (1) 
may be liquid crystal material, which is an electro-optic crystal, or material such as MNA which is a form 
of nonlinear chromophore, (please see column 7, lines 17-22). 

With regard to claim 12, Yamanobe et al teaches that by applying the voltage across, the 
refractive index of the variable refractive index material can be changed so that together with the phase 



Application/Control Number: 10/671,557 
Art Unit: 2872 



Page 4 



diffraction grating member, periodic portions of different refractive indices can be achieved which 
therefore forms a Bragg grating, (please see Figures 5A to 5C). 
This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC§ 103 

4. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obvioxisness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5, Claims land 5 are rejected under 35 U,S,C. 103(a) as being unpatentable over the patent 
issued to Takahara et al (PN. 5,477,351) in view of the patent issued to Yamanobe et al, (PN. 
4,850,681), 

Takahara et al teaches a Uquid crystal panel, serves as the dynamically controllable light 
modulator, wherein the panel comprises a diffraction grating member (27, Figure 4(a)), having a 
diffraction grating portion with periodically varying thickness formed on one surface of the diffraction 
grating member and a variable refractive index liquid crystal material (26) serves as the phase 
modulation member whose one surface is attached to the diffraction grating portion of the phase 
diffraction grating member and electrodes (23 and 24) formed on the other surfaces of the phase 
diffraction grating member and the phase modulation member, (please see Figure 4(a) and column 7, lines 
19-37). Takahara et al teaches that the electrode (23) is a reflection electrode made of a metallic film such 
as aluminum, (please see column 7 line 25), to make the liquid crystal panel of a reflection mode. 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the diffraction grating is of di phase type diffraction grating. However this feature is either 
inherently met by the disclosure, (since the diffraction grating is based on the difference in phase in 
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different grating portion and the liquid crystal portions) or an obvious modification to one skilled in the 
art since as taught by Yamanobe et al phase type diffraction grating is generally used in a dynamical 
controlled optical modulator, (please see column 6, Hues 46-50), for the benefit of making the diffraction 
grating only gives phase modulation and not anplitude modulation to the incident light to preserve the 
Hght intensity of the incident light. 

6. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Yamanobe et al, (PN. 4,822,146). 

The dynamically controllable light modulator taught by Yamanobe et al (' 146) as described for 
claim 1 above has met all the limitations of the claims. 

Yamanobe et al does not teach explicitly to use a laser hght source for generating the incident 
Hght however laser light source is one of the most used light source in the art such modification would 
have been obvious to one skilled in the art for the benefit of using standard Kght source for the light 
modulator. 

With regard to claim 14, Yamanobe et al teaches that with respect to particular polarization 
component of the incident light (such as conponent 60 or 61, please see Figure 1 and column 4), the 
diffraction efficiency of the particular polarization component is a function of the difference in the 
refractive indices of the diffraction grating member and the variable refractive index material, (i.e. either 
of ordinary or extraordinary refractive index), (please see column 4, lines 1-32). 

7. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Yamanobe et al (PN. 4,850,681) in view of the patent issued to Takahara et al (PN. 
5,477,351). 
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Yamanobe et al teaches a optical modulation device that can be used as a variable color display 
device wherein the device comprises a phase diffraction grating member (2, Figure 1), having a 
diffraction grating portion with periodically varying thickness formed on one surface of the phase 
diffraction grating member and a variable refractive index material (1) serves as the phase modulation 
member whose one surface is attached to the diffraction grating portion of the phase diffraction grating 
member and a plurality of stripe-like electrodes (3) formed on the other surfaces of the variable 
refractive index material or phase modulation member, (please see Figures 1, and column 2, lines 57-67 
and column 3, lines 40-69), The device further con^rises a electrode (3) formed on the surface of the 
phase diffraction grating, (please see Figure 1) and a power supply is included, (please see Figure 5 A), for 
supplying the voltage across the device to control the refractive index of the phase modulation member. 
Light source is inplicitly included for generating the incident light. 

This reference has met all the limitations of the claims. The stripe-like electrodes are considered 
to be patterned electrodes which is in two dimensional array at the positions of the variable refractive 
index material (1). However this reference does not teach explicitly that the other electrode (3) is a 
common electrode. Takahara et al in the same field of endeavor teach a liquid crystal display panel with 
a diffraction grating wherein a common electrode (23, Figure 4(a)) and a plurality of patterned pixel 
electrode (24) are sued to control the display panel. It would then have been obvious to one skilled in the 
art to apply the teachings of Takahara et al to modify the arrangement of Yamanobe et al to use patterned 
electrodes and common electrode for the benefit of having good individual control of each pixel as well 
as save cost for using a common electrode for the display. 

With regard to claims 16 and 17, Yamanobe et al teaches that the electrodes are transparent for 
providing transmission type of display device, Takahara teaches metallic electrode (23, colxmin 7, lines 
25-30) may be used to provide a reflection type display device. 



Application/Control Number: 10/67 1,557 Page 7 

Art Unit: 2872 

8. Claims 18-22 rejected under 35 U.SX. 103(a) as being unpatentable over the patents issued 
to Yamanobe et al (PN. 4,850,681) and Takahara et al as applied to claim 15 above, and further in 
view of the patent issued to Popovich (PN. 6,185,016). 

The optical modulation device used in a color display device as taught by Yamanobe et al in 
combination with the teachings of Takahara et al as described for claim 15 above have met all the 
limitations of the claims. Yamanobe et al teaches that the display device may be of a variable color 
display device which iirplicitly means the Hght source used includes different color of light. However 
these references do not teach expHcitly to use separate laser Hght sources of primary colors. Popovich in 
the same field of endeavor teaches a color display device using controllable optical modulator including 
gratings, wherein a plurality of illumination laser light sources for generating red, green and blue color 
lights is used, (102-106, Figures 5 and 6). Popovich teaches that a scanner device (108) is used to make 
the plurality of color light to be illuminated on the image generation device in the same direction. 
Popovich also teaches to use a reflective element (112, Figxu-e 5) to collimate different color image lights 
so that they direct at the same direction. It would then have been obvious to one skilled in the art to 
modify the display device of Yamanobe et al to use a plurality of laser color light sources and to use 
reflector means to collimate and direct the color image light in the same direction. Although these 
references do not teach to use a rotatable mirror for directing the image light however since rotatable 
mirror is very well known in the art for directing light beam such modification would then have been 
obvious to one skilled in the art for the benefit of using an easy means for achieving the same beam 
direction function. 

Any inquiry concerning this communication or earher communications from the examiner should 
be directed to Audrey Y. Chang whose telephone nurriber is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 
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If attempts to reach the examiner by telephone are imsuccessful, the examiner's supervisor. Drew 
Dunn can be reached on 57 1-272-23 12, The fax phone mmiber for the organization where this 
appHcation or proceeding is assigned is 703-872-9306. 

Information regarding the status of an appUcation may be obtained from the Patent Application 
Information Retrieval (PAIR) system Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private^PAJR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). / 

/ Audrey K Chmg^ 
/ Primary Exmtinei' 
/ Art Unit 2S72\/ ^ 



A. Chang, Ph.D. 



